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CLAIMS 



[Claim(s)] 

[Claim 1] While fixing to the upper and lower sides of the suspension base which the moving part which attached the 
objective lens fixed the end side of a suspension wire of the 2 to 4 upper and lower sides up and down, and supported the 
other end side of said suspension wire on the base base It is the optical pickup which set said upper suspension wire and 
said lower suspension wire as vertical asymmetry to the center of gravity of said moving part. The optical pickup 
characterized by preparing the spring section from which a load rate differs by the upper and lower sides to the center of 
gravity of said moving part in said suspension base in order to compensate the vertical asymmetry of said suspension wire. 
[Claim 2] The optical pickup characterized by setting up more greatly than the load rate of said lower spring section the load 
rate of said spring section of the upside prepared in said suspension base when spacing between said upper suspension wire 
and the center of gravity of said moving part is made smaller than spacing between said lower suspension wire and the 
center of gravity of said moving part and is set as vertical asymmetry in an optical pickup according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case an optical pickup is used for this invention and it records and reproduces information at an 
optical disk, a magneto-optic disk, etc., even if it adds disturbance, such as an impact, from the exterior especially, it relates 
to the optical pickup constituted so that the position of an objective lens could be maintained good. 
[0002] 

[Description of the Prior Art] It is common knowledge for disc-like optical disks, such as a compact disk (CD), a videodisk 
(VD), CD-ROM (Read Only Memory), and a magneto-optic disk, to change various kinds of information signals, such as 
speech information, image information, and text, into an irregularity-like pit train, and to record this pit train as a spiral or 
concentric circular recording track. 

[0003] The optical pickup from which the objective lens constituted the optical pickup which carries out focal control in this 
direction of an optical axis, and carries out tracking control of the objective lens for irradiating an optical spot on the 
recording track of the above-mentioned optical disk in the direction of a path of the recording track of an optical disk so that 
a tracking gap might not be caused easily even if the impact from tracking and acceleration were added to JP.62-40627.A, 
although various kinds of structure gestalten were adopted is indicated. 

[0004] The decomposition perspective view which drawin g 9 decomposed the conventional optical pickup and was shown, 
drawin g 10 (A), and (B) are the top views and sectional side elevations having shown the conventional optical pickup. 
[0005] The conventional optical pickup 100 shown in drawin g 9 and drawing 10 (A), and (B) It is indicated by JP.62-40627.A 
and explains simple here. 

[0006] The conventional optical pickup 100 shown in drawin g 9 Base substrate 101 which sets and serves as a pedestal It is 
formed in tabular. This base substrate 101 Along with the cross direction, opening of the opening 101a is extended and 
carried out to the center section. Moreover, base substrate 101 Mount section 101b protrudes towards the upper part 
between the back end edge of the top faces, and the back end of opening 101a. Moreover, base substrate 101 Yokes 101c 
and 101c which rose inside on both sides of opening 101a which carried out opening to the center section Yokes 101 d and 
1 01 d which rose outside It has countered mutually on the inside and the outsides, respectively. 

[0007] Moreover, yokes 1 01 d and 1 01d of the above-mentioned outside It is the magnet 102 of a couple, and 102 to the 
inside. It fixes and is these magnets 102 and 102. It has countered with the inside yokes 101c and 101c. 
[0008] Next, base substrate 101 Movable object 106 later mentioned above mount section 101b Support arm 103 for 
supporting free [ a splash ] It is formed in one using the resin material in which elastic displacement is free, and is a bolt 104 
and 104 on mount section 101b. It is attached. The above-mentioned support arm 103 The flexible sections 103b and 103b 
which can be freely rocked in the vertical direction (the direction of arrow-head Y) which is connected with the upper bed 
edge and soffit edge of base 103a and this base 103a with thin meat, and turns into the direction of a focus according to the 
elastic force of resin material, It extends at an abbreviation horizontal from the flexible sections 103b and 103b. The parallel 
links 103c and 103c of the couple which can move up and down freely focusing on the flexible sections 103b and 103b, It 
consists of hinge 103d which can be freely rocked in the direction of tracking (the direction of arrow-head X) which is 
connected with each edge of the parallel links 103c and 103c of these couples, and intersects perpendicularly with the 
vertical direction with the configuration of an abbreviation H form. Under the present circumstances, support arm 103 It is 
the movable object 106 which carries out the following of the central point of the shape of H hinge 103d character while 
being able to rock freely in the direction of arrow-head X centering on the H character-like central point hinge 103d. It is set 
up so that it may pass along center—of-gravity G { drawing 10 (A)]. 

[0009] next, objective lens 105 Movable object 106 to attach Support arm 103 hinge 103d height and abbreviation — it is 
formed in the same height, this movable object 106 **** — the upper part of base 106a is punctured — having — objective 
lens 105 With lens mounting hole 106b to attach It is punctured by the lower part of base 106a, and is a balancer 107. 
Balancer mounting hole 106c to attach, The arms 106d and 106d mutually prolonged in parallel towards back from the right- 
and-left ends of base 106a, It is the support arm 103 at the right-and-left ends twist of base 106a. The hinge mounting slots 
106e and 106e where hinge 103d is engaged, and an Arms [ 106d and 106d ] back end part are punctured, and it is a balancer 
108. 106f is formed in one 106f of balancer mounting holes to attach. 

[0010] Moreover, movable object 106 In a right-and-left ends side, it is the drive coil 109 of a couple, and 109. It has fixed, 
the drive coil 109 of these couples, and 109 Movable object 106 The focusing coils 109a and 109a of the couple prepared in 
the side, It consists of tracking coils 109b and 109b of the couple prepared in the outside of these focusing coils 109a and 
109a. And the focusing coils 109a and 109a are the base substrates 101. Inside yokes 101c and 101c As shown in drawin g 10 
(A), it is located in the state of loosely fitting. 

[001 1] thus, the assembled conventional optical pickup 100 In performing focal control, as shown in drawing 10 (A) and (B) If 
the focal control signal from a focal control signal feed zone (not shown) is impressed to the focusing coils 109a and 109a of 
a couple Base substrate 101 2 sets of prepared yokes (101c, 101c). (101d. 101d), the magnet 102 of a couple, and 102 Since 
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the electromagnetic force of the direction of a focus by the formed field (the direction of arrow-head Y) is received Support 
arm 103 The parallel links 103c and 103c of a couple move up and down focusing on the flexible sections 103b and 103b. 
thereby — movable object 106 Attached objective lens 105 focal control is carried out in the direction of an optical axis — 
having — objective lens 105 from — the focusing point of the optical spot is carried out on the recording track of optical 
disk D. 

[0012] Moreover, in performing tracking control If the tracking control signal from a tracking control signal feed zone (not 
shown) is impressed to the tracking coils 109b and 109b of a couple Base substrate 101 2 sets of yokes (101c, 101c), and 
prepared (101d, 101d), The magnet 102 of a couple, and 102 Since the electromagnetic force of the direction of tracking by 
the formed field (the direction of arrow-head X) is received movable object 106 Attached objective lens 105 Support arm 103 
tracking control is carried out in the direction of a path of the recording track of optical disk D a core [ hinge 103d ] — 
having — objective lens 105 from — an optical spot can trace a desired recording track. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned conventional optical pickup 100 Then Even if an 
impact and acceleration are added from the exterior, it is an objective lens 105. So that a tracking gap may not be caused 
easily As mentioned above, it is the support arm 103. The central point of the established shape of H hinge 103d character is 
the movable object 106. It is set up so that it may pass along a center of gravity G, and it is the movable object 106. A 
center of gravity G to objective lens 105 The part which approached the side, Reverse object lens 105 Although balance is 
maintained in [ the part which approached the side ] weight, it is the conventional optical pickup 100. The fault which cannot 
carry out [ a thin form ]-izing of the height has arisen. 

[0014] Here, it is the conventional optical pickup 100. If the reason which cannot carry out [ a thin form ]-izing of the height 
is explained As shown in drawing 10 (B), it is the conventional optical pickup 100. When it adopts, Movable object 106 
Balancer 107 attached in the lower part of base 106a It rises caudad and is an objective lens 105 about Mirror M. Where 45 
degrees is leaned to an optical axis K, it is necessary to install. This starting mirror M is an objective lens 105 about the laser 
beam by which outgoing radiation was carried out from semiconductor laser L. It is an objective lens 105 about the reflected 
light reflected from optical disk D while minding and leading to optical disk D. It is functioning as minding and leading to 
Photo detector F. 

[0015] Therefore, objective lens 105 It is a balancer 107 to a lower part. When it installs, it is an objective lens 105 about the 
starting mirror M. It becomes impossible to approach below and to install and it is the conventional optical pickup 100,-izing 
of the height cannot be carried out [ a thin form ]. In this condition, it is the optical pickup 100 by force. It is going to form a 
thin form and is a balancer 107. If it excludes, since up-and-down balance will collapse and rolling will be produced, it will 
become very weak to disturbance. It is powerless although there are some which are being actually used with the above- 
mentioned configuration. Especially, it can use neither for a portable type player nor the player for mount. 
[0016] Then, an optical pickup of the structure gestalt which is not rolled is desired, without an objective lens causing a 
tracking gap, when the objective lens rose caudad, it approaches, a mirror is installed and thin form-ization of the height of 
an optical pickup is added to an impact or acceleration from the exterior as drawing. 
[0017] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned technical problem, and the moving 
part which attached the objective lens fixes the end side of a suspension wire of the 2 to 4 upper and lower sides up and 
down. And while fixing the other end side of said suspension wire to the upper and lower sides of the suspension base 
supported on the base base It is the optical pickup which set said upper suspension wire and said lower suspension wire as 
vertical asymmetry to the center of gravity of said moving part. It is the optical pickup characterized by preparing the spring 
section from which a load rate differs by the upper and lower sides to the center of gravity of said moving part in said 
suspension base in order to compensate the vertical asymmetry of said suspension wire. 

[0018] Moreover, in the optical pickup of the above-mentioned invention, when spacing between said upper suspension wire 
and the center of gravity of said moving part is made smaller than spacing between said lower suspension wire and the 
center of gravity of said moving part and is set as vertical asymmetry, it is the optical pickup characterized by setting up 
more greatly than the load rate of said lower spring section the load rate of said spring section of the upside prepared in said 
suspension base. 
[0019] 

[Embodiment of the Invention] One example of the optical pickup concerning this invention is explained in order of <the 1st 

example> and the <2nd example> with reference to drawing 1 thru/or drawing 8 below at a detail. 

[0020] 

[Example] 

The decomposition perspective view having shown the optical pickup of the 1st example concerning this invention in <1st 
example> drawin g 1 , Drawin g 2 (A) The top view in which - (C) showed the optical pickup of this 1st example, a left side 
view, a rear view. The perspective view in which drawing 3 showed the assembly condition of the optical pickup of this 1 st 
example, - (C) sets drawing 4 (A) perspective view [ in which having expanded and shown the suspension base shown in 
drawing 1 and drawing 2 ], top view, rear view, and drawing 5 (A) - (C) to the optical pickup of this 1st example. In order to 
explain actuation of the suspension wire which supported moving part, and the suspension base, they are the left side view 
and rear view which were shown typically, and a mimetic diagram. 

[0021] In optical pickup 1A of the 1st example concerning this invention shown in drawing 1 , the base base 2 used as a 
pedestal is formed in the frame which has rigidity using soft magnetism material in one. Opening 2a is prolonged in the center 
of abbreviation of this base base 2 along with a cross direction, opening is carried out to it, and this opening 2a has become 
an optical channel to the below-mentioned objective lens 5 and the starting mirror M. Moreover, it is formed, where wall 2b 
carried out opening of the lower part ahead [ of the base base 2 ], it started front right and left and between right and left is 
constructed across horizontally, and this wall 2b rises caudad and Mirror M can be faced now. Moreover, the susceptors 2c 
and 2c of a couple counter mutually between the back end edge of the top faces of the base base 2, and the back end of 
opening 2a, and protrude on it towards the upper part And V groove 2c 1 and 2c 1 are formed in the up center section of the 
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susceptors 2 c and 2c of these couples, and the below-mentioned suspension base 1 1 A is supported by these V grooves 2c 1 
and 2c 1. Moreover, the yokes 2d and 2d which rose inside on both sides of opening 2a which carried out opening in the 
center of the base base 2, and the yokes 2e and 2e which rose outside have countered mutually on the inside and the 
outsides, respectively. And the magnets 3 and 3 of a couple fixed inside the yokes 2e and 2e of the above-mentioned 
outside, and these magnets 3 and 3 have also countered with the inside yokes 2d and 2d. Furthermore, 2f of mounts of a 
couple, 2f counters mutually between wall 2b prepared ahead of the base base 2, and the yokes 2e and 2e of the outside 
established in left and right laterals, and protrudes on it towards the upper part. And 1 [ with af / 1 or 2f / of 2f / of circular 
projections ] is formed in the mounts [ of these couples / 2f and 2f ] up lateral part, and 1 [ with af / 1 or 2f / of 2f / of 
these circular projections ] is supported by a movable carriage I, V groove Iv of (I), and (Iv). 

[0022] next — while moving part 4 connects an objective lens 5, the lens holder 6 which attaches an objective lens 5, a 
balancer 7, the drive coils 8 and 8 of a couple, and the drive coils 8 and 8 of a couple — the suspension wire 9 in which 
elastic displacement of the 2 to 4 upper and lower sides is free — {(9a, 9a) — it consists of printed-circuit boards 10 (a 
lower part side omits a graphic display) which fix] (9b, 9b) in one. 

[0023] 6b is formed in the concave at least for the pars intermedia where the above-mentioned lens holder 6 connects 
between front part 6a and back part 6c. The lens mounting hole six a1 in which an objective lens 5 is attached is drilled in 
the upper part by front part 6a of this lens holder 6, and the breakthrough six a2 which the lens mounting hole six a1 rises 
caudad, and forms the optical channel to Mirror M is drilled in it in same axle. Moreover, the balancer 7 for maintaining an 
objective lens 5 and balance fixes in the center of the upper part, and the "Ha character-like" slot 6c1 and 6c1 (a lower part 
side omits a graphic display) are drilled in a top face and an underside by back part 6c of a lens holder 6 on both sides of a 
balancer 7, and the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b are inserted in it. 
Furthermore, left and right laterals are formed in the concave to front part 6a and back part 6c, the drive coils 8 and 8 of a 
couple countered mutually, and at least the pars intermedia of a lens holder 6 has fixed 6b here. The drive coils 8 and 8 of 
these couples are located in the state of loosely fitting, as it consists of focusing coils 8a and 8a of the couple prepared in 
the lens-holder 6 side, and tracking coils 8b and 8b of the couple prepared in the outside of these focusing coils 8a and 8a 
and the focusing coils 8a and 8a were shown in the inside yokes 2d and 2d of the base base 2 at drawin g 2 (A). Moreover, the 
printed-circuit board 10 which fixes the suspension wire 9 of the 2 to 4 upper and lower sides for it while at least the pars 
intermedia of a lens holder 6 connects the drive coils 8 and 8 of a couple in the upper part of 6b is attached. 
[0024] Next, suspension base 1 1 A for supporting the above-mentioned moving part 4 free [ a splash ] through the 
suspension wire 9 of the 2 to 4 upper and lower sides is formed in the upper part of the susceptors 2c and 2c of a couple 
established in the back end side of the base base 2 in one using the resin material in which elastic displacement is free. This 
suspension base 11 A becomes a part of important section of the 1st example. 

[0025] As it expands to drawin g 4 (A) - (C) and was shown, namely, in the center of the above-mentioned suspension base 
11A Rectangle-like base 11a is formed, and circular projection 11b and (11b) are formed in this base 11a order lower part 
forward and backward, and circular projection 1 1b of ****** and (1 1b) are supported on V groove 2c1 of the susceptors 2c 
and 2c prepared in the base base 2, and 2c 1. Moreover, on both sides of base 1 1a formed in the center of suspension base 
1 1 A, the "Ha character-like" slots 1 1c and 1 1c (the lower part omits a graphic display) are drilled in a top face and an 
underside, and the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b are inserted in. And on the 
sjot 6c1 of a lens holder 6, and the extension wire of 6c1, the slots 1 1c and 1 1c of suspension base 1 1 A are extended "in the 
shape of a Ha character", and are formed. 

[0026] Base 1 1a formed in the center of suspension base 1 1A is inserted. Moreover, in the back part of base 1 1a Form 
successively to right and left of base 1 1 a, and the 1 st flat-spring sections 1 1 d and 1 1 d of thin meat are formed in the 
direction of tracking (the direction of arrow-head X) free [ a splash ] of the elastic force of resin material, the center of 
gravity G of the moving part 4 which showed the these 1st flat-spring sections [ 1 1d and 1 1d ] height H1 to drawing 2 and 
drawin g 5 — passing — the top face of a lens holder 6, and abbreviation — centering on the parallel field Gm, it is 
symmetrical with the upper and lower sides, and is set as the small-scale method. 

[0027] Furthermore, it forms successively to right and left of the above-mentioned 1st flat-spring sections 1 1 d and 11d, and 
is formed in the bigger height H2 than the height H1 whose 2nd flat-spring sections 1 1e and 1 1e are the 1st flat-spring 
sections 1 1 d and 1 1d. The upper guide crevice 1 lei, 1 1 el and the lower guide crevice 1 1e2, and 1 1e2 are formed in the 
inside top face and inside underside of these 2nd flat-spring sections 1 1 e and 1 1 e in "Ha character-like" Slots 1 1 c and 1 1 c 
and abbreviation same height. Furthermore, upper V groove 11e11, 1 1 e 1 1 and lower V groove 11e21, and 11e21 are formed in 
the both-sides side of the 2nd flat-spring sections 11e and 1 1e in the upper guide crevice 1 1e1, 1 1 e1 and the lower guide 
crevice 1 1e2, and 1 1e2 and abbreviation same height And the other end side of the upper suspension wires 9a and 9a was 
fixed to the upper guide crevice 1 1 el and 1 1el, the head was put between upper V groove 1 1 el 1 and 11 el 1, on the other 
hand, the other end side of the lower suspension wires 9b and 9b was fixed to the lower guide crevice 1 1 e2 and 1 1 e2, and 
the head is put between lower V groove 1 1e21 and 1 1e21. 

[0028] Moreover, the upper guide crevice 11e1, 11e1 and upper V groove 11e11,and 11e11,the center of gravity G of 
moving part 4 shown in drawing 2 and drawin g 5 — passing — the top face of a lens holder 6, and abbreviation — spacing K1 
between the parallel fields Gm is made smaller than the spacing KK 2 between the lower guide crevice 1 1e2, 1 1e2 and lower 
V groove 11e21, 11e21, and Field Gm, and is set as vertical asymmetry. Therefore, the upper suspension wires 9a and 9a and 
the lower suspension wires 9b and 9b are set as vertical asymmetry to the above-mentioned field Gm. 
[0029] In this 1st example, temporarily, if it is going to make the upper and lower sides into the symmetry to the above- 
mentioned field Gm, the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b Since support of moving 
part 4 not only becomes instability, but spacing K=K1+K2 of an upside and the bottom become very small and the yield of 
dimensional accuracy gets very bad Since it is almost impractical, in order to avoid this, the upper suspension wires 9a and 
9a, It is vertical asymmetry about the lower suspension wires 9b and 9b, and the spacing K of an upside and the bottom is 
set up sufficiently greatly, and moving part 4 enables it to support to stability by the suspension wire 9. 

[0030] The 1st and 2nd flat-spring section (lid, lid) prepared in suspension base 1 1 A, and (1 1e, 1 1e) here Furthermore, the 
1st and 2nd flat-spring sections 1 1d and 1 1e of suspension base 1 1A above the center of gravity G of moving part 4, It 
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divides into the 1st and 2nd flat-spring sections 1 1d and 1 1e of suspension base 1 1 A below the center of gravity G of 
moving part 4. While setting up firmly the load rate of the upper 1st and 2nd flat-spring sections 1 1 d and 1 1e so that it may 
mention later by changing thickness etc. with an upside and the down side bordering on the center of gravity G of moving 
part 4, the load rate of the lower 1st and 2nd flat-spring sections 1 1d and 1 1e is set up softly. 

[0031] The return and four end side of a suspension wire 9 is fixed to the printed-circuit board 10 on a lens holder 6 at 
drawin g 1 . And while fixing the other end side of a suspension wire 9 to the guide crevice (1 lei, 1 1 e 1 ) of the upper and 
lower sides of the 2nd flat-spring sections 1 1e and 1 1e established in suspension base 1 1 A, and (1 1e2, 1 1e2) If a suspension 
wire 9 is inserted in the slots 1 1c and 1 1c of the slot 6c 1 of the lens holder 6 drilled "in the shape of a Ha character", 6c1, 
and suspension base 1 1 A The extension wire which extended the end side of a suspension wire 9 to imagination has set up 
an intersection and this intersection as a virtual core "O" of the direction of tracking of moving part 4 on a printed-circuit 
board 10. This virtual core "O" is carrying out the abbreviation location on the line of the center of gravity G of moving part 
4 shown in drawin g 2 and drawin g 5 . Then, it lays on V groove 2c 1 of the susceptors 2c and 2c which prepared circular 
projection 1 1b of suspension base 1 1A, and (1 1b) in the base base 2, and 2c 1, and if between the top face of suspension 
base 1 1A and the bases of the base base 2 is pinched with the presser-foot spring 12 formed in the "U shape" from the 
side-face side, an assembly will be completed in the condition which showed in drawin g 3 . At this time, the upper part of an 
objective lens 5 is covered with covering 1 3. 

[0032] Here, the focal control action and tracking control action of optical pickup 1A of the 1st example by the above- 
mentioned configuration are explained using drawin g 2 (A) - (C). 

[0033] First, if a focal control signal is impressed to the focusing coils 9a and 9a of a couple Since the electromagnetic force 
of the direction of a focus (the direction of arrow-head Y) by the field formed with 2 sets of yokes (2d, 2d) prepared in the 
base base 2, (2e, 2e), and the magnets 3 and 3 of a couple is received The moving part 4 supported by four suspension wires 
9 through suspension base 1 1 A rocks up and down. Focal control of the objective lens 5 which this attached in moving part 4 
is carried out in the direction of an optical axis, and the focusing point of the optical spot from an objective lens 5 is carried 
out on the recording track of optical disk D. 

[0034] Moreover, if a tracking control signal is impressed to the tracking coils 9b and 9b of a couple Since the 
electromagnetic force of the direction of tracking (the direction of arrow-head X) by the field formed with 2 sets of yokes 
(2d, 2d) prepared in the base base 2, (2e, 2e), and the magnets 3 and 3 of a couple is received The moving part 4 supported 
by four suspension wires 9 through suspension base 1 1A rocks right and left centering on a virtual core "O." Tracking 
control of the objective lens 5 which this attached in moving part 4 is carried out in the direction of a path of the recording 
track of optical disk D, and the optical spot from an objective lens 5 can trace a desired recording track. 
[0035] Next, actuation of the suspension wire 9 which supported the moving part 4 which turns into an important section of 
the 1st example, and suspension base 1 1 A is explained using drawing 5 (A) - (C). 

[0036] As shown in drawin g 5 (A) and (B), the lower part of front part 6a of a lens holder 6 cuts and lacks so that an 
objective lens 5 may be attached in the upper part of front part 6a of a lens holder 6, and this objective lens 5 may rise 
caudad and Mirror M can be faced. On the other hand, the balancer 7 is attached in the upper part of back part 6c of a lens 
holder 6. And the center of gravity G of the moving part 4 in the condition of having attached the objective lens 5 and the 
balancer 7 is set as the location which hung the virtual "core O" line top of the suspension wire 9 explained previously, and 
fell for a while from the top face of a lens holder 6 between the objective lens 5 and the balancer 7. Therefore, as for the 
center of gravity G of moving part 4, the mid-gear"C" twist of the height direction of moving part 4 is also located in the 
top-face side of a lens holder 6. Moreover, when moving part 4 fixes the suspension wire 9 (a [ 9 ], 9a) and end [ of (9b, 9b) ] 
side of the 2 to 4 upper and lower sides up and down and suspension base 1 1 A which supported the other end side of a 
suspension wire 9 on the base base 2 fixes up and down, the splash of moving part 4 is attained to the base base 2. 
[0037] Although the spacing K of the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b was set up 
sufficiently greatly to the height direction of moving part 4 and the stability of moving part 4 is taken here Since the center 
of gravity G of moving part 4 is located up, spacing K1 between the upper suspension wires 9a and 9a and the center of 
gravity G of moving part 4 was made smaller than the spacing K2 between the lower suspension wires 9b and 9b and the 
center of gravity G of moving part 4, and has been set as vertical asymmetry. If disturbance, such as an impact, is added 
from the exterior with this condition, moving part 4 will roll moving part 4 in the direction of arrow-head R centering on the 
mid gear "C" of the height direction in a lower part from a center of gravity G, without rolling obediently. That is, since the 
weight above the mid gear "C" of moving part 4 is heavier than lower weight, it will roll centering on a mid gear "C." 
[0038] As shown in drawin g 5 (B) and (C), in order to compensate the vertical asymmetry over the field Gm of a suspension 
wire 9, so, in the 1 st example See from the center of gravity G of moving part 4 (= field Gm), and it doubles with the 
difference between the spacing K1 of the upside to the field Gm of a suspension wire 9, and the lower spacing K2. While 
making load rates the 1st and 2nd flat-spring sections 11 d and 1 1e prepared in suspension base 11 A differ with moving-part 
4 a **** [ center of gravity / G / (= side Gm) ] and the bottom and setting up an upper load rate firmly, the lower load rate 
is set up softly. Therefore, the moment concerning the rigidity of the direction of tracking adding the upper suspension wires 
9a and 9a and the 1st and 2nd flat-spring sections 1 1 d and 1 1e of suspension base 1 1 A above the center of gravity G of 
moving part 4 Rather than the moment concerning the rigidity of the direction of tracking adding the lower suspension wires 
9b and 9b and the 1st and 2nd flat-spring sections 1 1 d and 1 1e of suspension base 1 1 A below the center of gravity G of 
moving part 4, a large next door, When the center of gravity G of moving part 4 is pushed, the upper and lower sides become 
the same variation rate. 

[0039] While setting up an upper load rate firmly according to an up-and-down weight difference rf the above is put in 
another way, and it sees from the mid gear "C" of moving part 4, the lower load rate will be set up softly. 
[0040] Since the phenomenon which an objective lens 5 inclines in connection with this, and aberration generates can be 
prevented without moving part 4 rolling in the direction of arrow-head R by this even rf an impact and acceleration are added 
from the exterior, it is lost that an objective lens 5 causes a tracking gap. Thus, by having formed the 1st and 2nd flat-spring 
sections 1 1d and 1 1e in suspension base 1 1 A, an objective lens 5 rises caudad, it becomes possible to approach and to form 
Mirror M, and thin form-ization of optical pickup 1A of the 1st example can be attained. 
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[0041] In addition, since accommodation can do the load rate of an upside and the bottom, respectively by changing 
thickness etc. in the vertical direction to the center of gravity G of moving part 4, the 2nd flat-spring sections 1 1e and 1 1e 
prepared in the above-mentioned suspension base 11A do not necessarily need to form the 1st flat-spring sections 1 1 d and 
1 1d in the symmetry centering on the center of gravity G of moving part 4. 

[0042] <2nd example> drawin g 6 (A) The top view having shown the optical pickup of the 2nd example concerning this 
invention in - (C), a left side view, a rear view, - (C) sets drawin g 7 (A) perspective view [ in which having expanded and 
shown the suspension base shown in drawin g 6 ], top view, rear view, and drawin g 8 (A) - (C) to the optical pickup of this 2nd 
example. In order to explain actuation of the suspension wire which supported moving part, and the suspension base, they are 
the left side view and rear view which were shown typically, and a mimetic diagram. 

[0043] Drawin g 6 (A) in optical pickup 1B of the 2nd example shown in - (C) The configuration of suspension base 1 1B used 
here only differs from the configuration of suspension base 1 1A used in the 1st example explained previously in part. The 
configuration member which attached the same sign to the configuration member which explanation showed previously for 
convenience, and was shown previously is explained suitably if needed, and attaches and explains a new sign to the part to 
which suspension base 1 1 B differs. 

[0044] As it expands to drawin g 7 (A) - (C) and was shown, namely, suspension base 1 1 B used for the 2nd example Form 
successively to right and left of base 1 1a formed in the center in the shape of a rectangle, and the flat-spring sections 1 1f 
and 1 1f are formed in the direction of tracking (the direction of arrow-head X) free [ a splash ] according to the elastic force 
of resin material, and these flat-spring sections 1 1f and 1 1f — the height direction — the ratio of abbreviation 3:1 — 
abbreviation — the level thin slits 1 1g and 1 1g divide up and down, and 2 [ with af / 2 or 1 1f / of 1 1f / of the 1 1f 1 or 1 1f 
sections / 2nd flat-spring / of 1 and the bottom of the upper 1 st flat-spring sections ] is formed. 

[0045] 1 1f [ of the upper 1st flat-spring sections ] 1 or 1 1f moreover, in the top face inside 1 While 1 1 [ with af / 1 1 or 1 1f / 
of 11 f / of upper guide crevices ] is formed in "Ha character-like" Slots 1 1c and 11c and abbreviation same height 12 and 
f12 are formed in the both-sides side of 1 in 1 1 and abbreviation same height 1 1f of upper V grooves. [ with af / 1 or 1 1f / of 
1 1f / of the 1st flat-spring sections ] [ with af / 1 1 or 1 1f / of 1 1f / of upper guide crevices ] Like the above and 
abbreviation, 1 1f [ of the lower 2nd flat-spring sections ] 2 or 11f in the underside inside 2 While being formed in "Ha 
character-like" the slot (11c, 11c) and abbreviation same height which 21 [ with af / 21 or 1 1f / of 1 1f / of lower guide 
crevices ] does not illustrate 22 and f22 are formed in the both-sides side of 2 in 21 and **** same height 1 1f of lower V 
grooves. [ with af / 2 or 1 1f / of 1 1f / of the 2nd flat-spring sections ] [ with af / 21 or 1 1f / of 1 1f / of lower guide 
crevices ] and the other end side of the upper suspension wires 9a and 9a — upper guide crevice 1 1f1 1 and f1 1 — fixing — 
the head — upper V groovef — it put between 12 and 1112, and on the other hand, 1 1f [ of lower guide crevices ] 21 or 1 1f 
of other end sides of the lower suspension wires 9b and 9b was fixed to 21, and 1 1f [ of lower V grooves ] 22 or 1 1f of the 
head is put between 22. 

[0046] 1 1 f [ of 1 1 f 1 1 or 1 1f V grooves of 1 1 and an upside of upper guide crevices ] 12 or 1 1f Moreover, 12, the center of 
gravity G of moving part 4 shown in drawin g 6 and drawing 8 — passing — the top face of a lens holder 6, and abbreviation - 
- the spacing K1 between the parallel fields Gm 11f[of11f21 or11fV grooves of 21 and the bottom of lower guide 
crevices ] 22 or 11 f is made smaller than the spacing K2 between 22 and Field Gm, and it is set as vertical asymmetry. 
Therefore, the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b are set as vertical asymmetry to 
the above-mentioned field Gm. 

[0047] Also in this 2nd example, temporarily, if it is going to make the upper and lower sides into the symmetry to the above- 
mentioned field Gm, the upper suspension wires 9a and 9a and the lower suspension wires 9b and 9b Since support of moving 
part 4 not only becomes instability, but spacing K=K1+K2 of an upside and the bottom become very small and the yield of 
dimensional accuracy gets very bad Since it is almost impractical, in order to avoid this, the upper suspension wires 9a and 
9a, It is vertical asymmetry about the lower suspension wires 9b and 9b, and the spacing K of an upside and the bottom is 
set up sufficiently greatly, and moving part 4 enables it to support to stability by the suspension wire 9. 

[0048] Next, actuation of the suspension wire 9 which supported the moving part 4 which turns into an important section of 
the 2nd example, and suspension base 1 1B is explained using drawing 8 (A) - (C). 

[0049] Here, the 1st and 2nd flat-spring section (11f1, 11f1) prepared in suspension base 11B, and (11f2, 11f2) 11f [ of the 
1st flat-spring sections of suspension base 1 1B above the center of gravity G of moving part 4 ] 1 or 1 1f 1, The 1st and 2nd 
flat-spring section of suspension base 1 1B below the center of gravity G of moving part 4 (1 1f1, 1 1fl), (1 1f2, 1 1f2) While 
setting up firmly 1 1f [ of the upper 1 st flat-spring sections ] 1 or 1 1f of load rates of 1 by dividing and changing thickness 
etc. with an upside and the down side bordering on the center of gravity G of moving part 4 The lower 1 st and 2nd flat-spring 
section (11f1, 11f1) and the load rate of (11f2, 11f2) are set up softly. 

[0050] This sees in the 2nd example as well as the 1st example from the center of gravity G of moving part 4 (= side Gm). It 
doubles with the difference between the spacing K1 of the upside to the field Gm of a suspension wire 9, and the lower 
spacing K2. While making 1 1f [ of the 1st and 2nd flat-spring sections prepared in suspension base 11B]1or11fof load 
rates 2 differ with moving-part 4 a **** [ center of gravity / G / (= side Gm) ] and the bottom and setting up an upper load 
rate firmly, the lower load rate is set up softly. Therefore, the moment concerning the rigidity of the direction of tracking 
which added 1 the 1 1f of the 1st flat-spring sections of suspension base 1 1B above the upper suspension wires 9a and 9a 
and the center of gravity G of moving part 4 Rather than the moment concerning the rigidity of the direction of tracking 
adding 2 [ with af / 1 or 1 1f / of 1 1f / of the 1st and 2nd flat-spring sections of suspension base 1 1B below the lower 
suspension wires 9b and 9b and the center of gravity G of moving part 4 ], a large next door. When the center of gravity G of 
moving part 4 is pushed, the upper and lower sides become the same variation rate. 

[0051] Consequently, since the phenomenon which an objective lens 5 inclines in connection with this, and aberration 
generates can be prevented without moving part 4 rolling in the direction of arrow-head R like the 1 st example even if an 
impact and acceleration are added from the exterior, it is lost that an objective lens 5 causes a tracking gap. Thus, by having 
prepared 2 [ with af / 1 or 1 1f / of 1 1f / of the 1st and 2nd flat-spring sections ] in suspension base 1 1B, an objective lens 5 
rises caudad, it becomes possible to approach and to form Mirror M, and thin form-ization of optical pickup 1 B of the 2nd 
example can be attained. 
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[0052] 

[Effect of the Invention] According to the optical pickup concerning this invention explained in full detail above, the moving 
part which attached the objective lens fixes the end side of a suspension wire of the 2 to 4 upper and lower sides up and 
down. And while fixing the other end side of a suspension wire to the upper and lower sides of the suspension base 
supported on the base base An upper suspension wire and a lower suspension wire are set as vertical asymmetry centering 
on the center of gravity of moving part. Since the spring section from which a load rate differs by the upper and lower sides 
to the center of gravity of moving part was prepared in the suspension base in order to compensate the vertical asymmetry 
of this suspension wire, Consequently, since the phenomenon which an objective lens inclines in connection with this, and 
aberration generates can be prevented without moving part rolling even if an impact and acceleration are added from the 
exterior, it is lost that an objective lens causes a tracking gap. Moreover, by having prepared the spring section in the above- 
mentioned suspension base, an objective lens rises caudad, it becomes possible to approach and to prepare a mirror, and thin 
form-ization of the optical pickup of this invention can be attained. 
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* NOTICES * 

JPO and NOP I are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view having shown the optical pickup of the 1 st example concerning this 
invention. 

[ Drawing 2] (A) - (C) is the top view having shown the optical pickup of the 1st example concerning this invention, a left side 
view, and a rear view. 

[Drawin g 3] It is the perspective view having shown the assembly condition of the optical pickup of the 1 st example 
concerning this invention. 

[ Drawin g 4] (A) - (C) is the perspective view having expanded and shown the suspension base shown in drawin g 1 and 
drawin g 2 , a top view, and a rear view. 

[ Drawin g 5] (A) In the optical pickup of the 1st example concerning this invention, - (C) is the left side view and rear view 
which were shown typically, and a mimetic diagram, in order to explain actuation of the suspension wire which supported 
moving part, and the suspension base. 

[Drawin g 6] (A) - (C) is the top view having shown the optical pickup of the 2nd example concerning this invention, a left side 
view, and a rear view. 

[ Drawing 7] (A) - (C) is the perspective view having expanded and shown the suspension base shown in drawing 6 , a top 
view, and a rear view. 

[ Drawin g 8] (A) In the optical pickup of the 2nd example concerning this invention, - (C) is the left side view and rear view 
which were shown typically, and a mimetic diagram, in order to explain actuation of the suspension wire which supported 
moving part, and the suspension base. 

[Drawin g 9] It is the decomposition perspective view having decomposed and shown the conventional optical pickup. 
[ Drawing 10] (A) and (B) are the top views and sectional side elevations having shown the conventional optical pickup. 
[Description of Notations] 

TA — The optical pickup of the 1st example, 1B — The optical pickup of the 2nd example, 2 [ — A balancer, 9a, 9a / — An 
upper suspension wire, ] — A base base, 4 — Moving part, 5 — An objective lens, 7 9b, 9b [ — The 2nd flat-spring section, 
1 1B / — The suspension base of the 2nd example, 1 1f / — The flat-spring section, 1 1f1 / — The 1st flat-spring section, 
11f2 / — The 2nd flat-spring section. ] — A lower suspension wire, 1 1A — The suspension base of the 1st example, 1 1 d — 
The 1 st flat-spring section, 1 1 e 
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eift^-nus. sr*. u>X7n;u^6«ij(c^(tfr->^cD 

7t-^)V>^=l^;i/8a, 8 at. Ztlb0)7t-^ 
^>y=l^;U8 a, 8 aC7)^ffilJ{Cl§ltyt-^C7) h ^ V 
>^^il/8b, 8 b <hT?tIi&£*lTfcy . fio. 
— -h V><?=i-OU8 a, 8 a fi'*— X£ 2 (DftffllJ 3 — ^7 
2d. 2dlz|H2 (A) (c^Lfrin<5ttK«ffi"C(4BL 
TL^o £fc. U>X7^;U^r 6(7)^^1^^ 6 b(D_tSfi(r 
f*. -St<7>ffiM=3-OU8. 8£««rr*>£#l::±T2*t 

Sffil 0rt<Sxyttlt^;fr-Cl^ o 

[0 0 2 4] K-x^ 2 (D&3M[]|-i£lt/c-;tt<D 

^^^2c. 2 cC0±^(Cli. ±fBBJli$l5 4$±T2>Pf 
4*C7)+t-X><>f>3 V^^-VQ ^^LTgiftg^l^^^ 

-TSfctocO-tHX^Vvg X 1 1 AA<»ttSEfi£fc 
X^>v3>-<-X1 1 Alim 1 HJS^JcO^gpcO-giJi: 

[00 2 5] HH*,. 14 (A) - (C) lC^J£*LT7F 
LtzttK. JitB-y-X^>i>3 X 1 1 ACD^^tC 

1 a<DmaT«icRaitt^ei u, du) 

b) f*^ — X-£2fZt&(t/c£f#^ 2 c. 2c(DVi2c 
X^>V3 X 1 1 ACD4«^:lZft^J^Ly--SaJ 1 1 a 

£&A/T* m /n^" (DMl 1 c. 11c (TSPIiEl^^ 
V9-<t9a 1 9 a^l/TSUCD-^X^l/^s 1x7^^9 

b. 9 b/)<tfii^ttri^o fit, n^>v3>^ 
— x 1 i a (D^i ic. ii c uvX/t^uyeco^e 
ci. 6ci o>s*a±ic "/N^tfe" icffiiBLr^ja* 

[0 0 2 6] ^fc. "tl-X^Ov'3 >^<— X 1 1 A<D*Pf& 
\zr*f$.Ltzm& 1 1 a^^A/XrSa5l I a(D^^S15(iJZ 

ii. ssji 1 acottizmmLTMfaomi 

1 d. 11 dtf®mtt<D&ttt>\Z& l) h7 7^S|Sl 
m 1 tfi/<*«1 1 d. 11 d<DM£ H -| li^2&r/S5 

f c 7F l oj @j 4 a) m *t> g ^ 21 o r u > x j u y 6 <r> ± 



(5) 



^m 3 ^ 9-259453 



[0 0 2 7] ±E»1 1 d. 11d(D 

^^l^aiSLrm2ffi/<^§Pl 1 e. 11 eJ&<*lft/< 
*«11d, 1 1 d(DB* H i «fcy*££fc*H 
jSStl"Cl*5 0 C*tt><7)*2tt[/<*ft 1 1 e, 1 1 e(7> 
^ffllJ(7)±®St/T®lCli. ±fflO>*V KGflftl lei. 
1 1 e i &tf TfllO) KEflfl 11e2, 1 1 e 2 ^ 

"/\^#" 1c, 11 c tBSH — K*T?^fiK3F*L 

tt^o S2S^*«1 ie ( 11 eommmiz 

it. ±M<DVm 1 1 e 1 1 , 1 1 e 1 1 

11e 2 1. 11e 2 1 *<±i»a>*V KKHR 1 1 e 1 , 

1 1 e 1 &tfTfl!<D#<f KOflttl 1 e 2 . 1 1 e 2 ^i§ 
f^-;g£r^J&£*iTl^o fit, ±«l]<D+>-X'<>v 
3>9Y^9a ( 9 a(Df6«Bfli]$±(B<7)*V KCflffll 1 
e i , 1 1 e i {zmMLX J t(D^cm^±m<DVm 1 1 e 

11, 1 1 e 1 i fr*^i^ T«iJCD-9-X^>v 
3>r7>f-V9b ( 9 b(DfftS8fli|*TfliJ<7)*V KtHJgP 1 1 
e 2- 1 1 e 2l^^LT-e<D5fciS5£T<llJ<DV;f 1 1 e 

2 1- 1 1 e 2 1 \Z&fr&AjXl^& 0 

[0 0 2 8] ^tzs ±{PJJC0^V KDD nP 1 1 e 1 , 1 1 e 
1 J&lf±M<DVm 1 1 e i 1 , 1 1 e i -| |2M* 
U 5 [Ctf L fc: oJI&ffli 4 <7)S'k G £ M o T U >X*;U^ 6 

KMffl 1 1 e 2 . 1 1 e 2&t>*T<iJ0)VS 1 1 

e2i. ne2i^ mGrntom&rnmK K 2 y 

(D+f-X^v a^^-f-VQa, 9a & TffiiJCD-y-X'O 
V3>9^9b, 9bll ±ffi@GmlC*fLT±~F3E 

[0029] z(Dm^mmmv. mz±n<ov-^^^ 

3>r7^-V9a t 9 a <t. TflJCO^X^^s 

9 b, 9 b«t^JifB®Gm|c^LT±T^«l*[3L^5 

t-?tx\£. ±mtTmta>nmK = K ^ +k 2i**sic 
3^y-e«t<. ^*«aa>*Hy t#«i:«<4otL* 

l:, li^/OvaV^-r-VQa, 9 a T<l!]<7) 
^X^>v 3 >9^-V9b, 9 b<t^JiT^^T*ao 
±fflli:Tffl!li:(DP B 1IHKS+»*#<|ftSLr. pTMSM 
A^^-Ova >7-f ^9irckyS&c3E»-e**cfc5 

[0 0 3 0] MICCZT*. n^>V3>^-X 1 1 A 
KRlffcSl . *2ft/<*» (1 1 d. lid). (1 
1 e. 1 1 e) °IW}&4<DWi£>G& V±m<D'**'< 

>^>a x 1 1 Aon . m2ffi/N^aji u, i 

1 et, oIS!)qB4 (Dll'OGj: l J T^^i^X^ > *> 3 
-X 1 1 ACOmi . I2fi/^gi1 1d, lie t\Zft 
rtX. HIl)^4<Dm/DG^^|CLT-h<l < tT<lT^Jl^ 



«/<*»1 1 d, 11 e(D/<*SB$g<S£t4- 
Ti©S 1 , »2«/**ffl1 1 d, 11 e0>/<*C 

[003 1] i1l:iU, 4*0^^>y3>9-f^ 

9<7>-fflfl«*u>x^Juy6-ha)^y>HB«a«[i 0 

X^>V3^-X1 1 A(CRl*fcm2fi/<*ffl1 1 
e . 1 1 e <7)±T(O^V KlHjaJ ( 1 1 e 1 , 11 
61), (11e 2 . 11e 2 ) i:iSt^^C,f 

x^>>3 >r7-r-V9 £ -/\*«" r^^iSL^u>x^ 

JU? 6 0)316 c 1 . 6 c 1 S0 ; +)-X^>ya X 1 

1 acd«i ic, 11 c i-ffii-r^<t . -y-x^>v 3 > 

r7-f-^9(D-Sli|iJSiSSl = ffi*Lfcm*iaf*^U > hlS 
1 0±T^t?y . C1C0£££^S!)S5 4<7) h^'V* 

>^fiia><E«+'fc "o" <t ltisslti^o c<d<m 

fi + 'b "O" (iH2Sl>*^l5lr^L/cPl®ll5P4C0m'i>G 
CD^±lrSS<iMLTLN^> 0 CO)^ -9"X^>V3>^ — 
X 1 1 ACDn§ItttK^£fi 11b. (11b) £ ^— X£ 2 
(CK(ffcX}#^2 c, 2 C0VS2 c i , 2 c i 

2t^X^>V3 >^<— X 1 1 A(D±3D<h^ — X-^ 2(0 

mmto>m&tikft+z>t. g\3\z^LtzVtm\zm<fr±Lx 

^T-T-So -<0B#. JtftU>X5(D±^J^/\-1 3 

[0 0 3 2] ::t\ ±SB««lcj:*»i S8«s«o>*^ 

[0 0 3 3] *"*\ 7t-^X»f^-^7t- 
*V>y3^/l/9a, 9 a {-BP^^tl^xh. X£ 2 

|cRtf/r2MCD3 — <7 (2d. 2d) , (2e. 2e) 

-^7^7h3, 3 t\Z&r>Xmi&ZHtzM& 
\Z&&7* — ii7.Jjfa (^EPY^fS]) <D®58;b£glt6 

(OX. tl-X'Ovs >^<— X 1 1 A£tfrLT4;$;(D-tf-x 
^ > :> 3 > <7 -< -V 9 [z^n £ titz ^UjStf 4 tf±T izffim 
L. Ctlf^cfcy pT»ffl4lZ»yf*lff-»ttU>X5A<3t 
l6^rS]IC3?^— ^X©]^l^tl. ^U>X5^^(D3feX 

[00 3 4] h^*>y*I»«^rt<-»a> 
7^>^*3>T^9b. 9 bicepjo^ X#2 

|C^lf/c2|S(D3— ^7 (2d. 2d). (2e. 2e) 
^>CDTr. +^X^>->3 >^<— X 1 1 ASMt 4^CD-9- 

x ^ > v 3 > 7 -< -V 9 (c^^ ^ Htz DjiHigP 4 *<^g 

"o" £tpfo\ztt\zmmL. ztticcty praa4icfn 

y ft Itfc^fel ^ >X 5 7b<5fe^ -< X ^ D h7'^(D 



(6) 
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£60 

-X1 1 A(Dffi)f^lCOL>r. 115 (A) - (C) 

[003 6] g]5 (A) , (B) \ZfjkLtzPQ< % U>X 
tW^6 a>lft*8ma 6 a <D±mzftty U >X 5 y ft 
ItbtU IO, C(75^U>X5(7)T^IZ3l±{f S^ — 
M*<Btf>4<fe o \Z Is^Xt\s)[,¥ 6 CDmT^a 6 a CDTSU 

A<t»y*rtvfxTi^*o u>X*;u^6<D&75Sflti 
6 c <d±sihz/\^>^— 7*<i»y witP>*iri^4o -t l 
t\ »b>X5M/^^-7 £ttyttitfcttffi"e 

(D^JI&SMCDS/frGli, ^ftU>X5«h/\7>-9-7<!: 
"O" iiJlTLt U>X*;U^6CD-t®fr£>'>LT 

G(i. BIifta5 4(7)^^^fS](D^^<iM "C "cfcytUV 

X*;U^6<D±®£jJlC{iSLTl^ 0 ±T2^t4 
^(D-y-X^V^ 3 > r 7-<A , 9 (9a. 9a) . (9b. 

9 b) (D-mm£~ziW)^4<D±T\zmm^. u-x'<>v 

3 >^ >r -v 9 afbttftq £^<-x£ 2 c:3fc& l fc-y-x^ > 

> a >^<— x 1 1 ACD-tTlc@^-r^^ctic^y % pJSb 

[003 7] dCT?, ^T»ai4(D^^73fa]|C^LrJiffilJ 
(D+fX'Ovs -V9 a . 9 a £ TfflaW*'* > v 

3>9^t9b, 9 b t<DmmK£-\-ft*£ <Wi%.LX 
^Ifc^4(D^f££&oTl^*,(D<D. nJU)SlJ4CDm>i> 
GA<Ji73lCfeMLTL^^^^±{|i](D-9-X^>v3 
^9 3, 9at^m&4<Dm>bGt<Dm<DmffiKi$:^ 
Ti'JCD-9-X^>v3 >r7-r-V9 b, 9 b <h pJUfinfl 4 (DM 
ii>G t<DBB<DBBIWK2 J=y *i'J^* < LT±Tl^»lc» 

il£tt)*£<h:. pJH)^4fi^eiz:^|gtt-r^z < h^:< . 

pr»au4A<miDGj:yT*r*fts*fRi<D**{4ia "c" 
»SB4(D**tiH "c w ^y±fliia)Mfi<D^^T«g<DS 

•«fcy*»i*fctf>. *ffe&M "c" $*'0lca-y>^ 

LTLt5o 

[00 3 8] fCt% 15 (B) . (C) ir^LfciD 

<> n^»a > r 7-T-V9CDSGm(r«-r^>±Tl^*r 

#£tt5/c4&f^ miseawctt. pri&siucDS'frG 

( = ®Gm) ^bir. -*X^>:>3 ^^-f ^9<DSG 

m(z^-r^>±{IIcDFBlflK t £Tffl<DfyiRiK 2 (tCD^lMc 
^^b-t±T. W>V3 >^<— X 1 1 AlcfgH-fcm 1 , 

£2&/{*flU Id, 11eJ 4 pJl&SMCD&frG ( = 
®Gm) cfcy±JJ£Tffl£Tv<*£ft£*fc£LATfc 
y. ±<!8CD/\*£&£@<|$^&-7b\ Tffl<D/<*56 
&£lfc£>^<l£^LTl^o tot, _tffl<D-*X'<>:> 
3>909a, 9 a <b oJtUlntf 4 (DUto G y ±.{l!j(D"tJ~ 
>^<— X 1 1 ACDSS 1 . m2&/\'*SJ1 1 



d, 11 e t&fiQW-Ltz K^^^r>^75fS]<DP3l|ttlC^^ 
> > hrt<. THiJCD+t-X^<>v3 lsH J T9 b. 9 
b <t nn&aUCDM'OGcfc y Tf'j(D-^X^>v3 X 
1 1 A(DI1 . »2lfi/<*ffl1 Id. 1 1 e t&ltoML 

fcay. pTMSU4a)«iOG$#Lfcftic±TA<Bii:sEe: 

[0 0 3 9] ±.t£$m^&z.Z>t* pnttSfl4<04>*&« 
"C" frfcjltitf. ±T(DMg^lc^^1±-C. ±ffliJ<D/< 

[0040] ^tticcfcy. n»^?>«»*^*na/)<*niLp) 
*ir*priiW4A<*BiR*ifii(cp— y 

ft£ig^<ta<&< -<DJ:5U-9-x^>v3 >^ 

— X1 1 Alcmi , m2j£/<*£f5l 1 d. 1 1 eSSIt 
fr-tl^cty. >^^U>X5CDT73(CiL±(f S^ — M£ 

SiftLTKitiiit^prtetfty. Ki*is«a>»*tt 

[004 1] ft. _tfB-9"X^>V3 >^< — X 1 1 Al'g* 
lt*:S2lfi/<*«1 1 e, 11e(t pTl!)Sfl4<7>Mi&G 
I c ^ L T ± T 75 fS] *e« ft ¥ £ SE ^ ^ C t T? ± fii] t T flj 

d. 1 1 d &^m^4<Dm>bG&*ib\zi&Ti,=b)timz 
isitft< <t^ai^o 

[0 0 4 2] <m2Hffi^]>gl6 (A) - (C) 
0^l3^^^,m 2 HjS6^JCD3t^M yf.v'PT V zf£W$f* L 

£<I>J@1I. ^®H. i7 (A) - (c) &m 

m. ¥30. ^18 (a) - (o iii^m2mfe 

[004 3] H6 (A) - (C) {Z^LtzmzmifefflCD 
X^<>>3 x 1 1 B(Dff^t^A<. $felC^Lfcm 1 

mi&mT*mi^tz-y'*<<>i'3 >^<— x 1 i AOTttt- 
1 1 B<Dmu&&itLizmzteft^£ttLxmwTfz>o 

[0044] IP*,. m7 (A) - (C) iC^^LTTfvL 

tztm<. m2H!S^icffli>t,n^^x^>i>3 x 

1 1B(i. ^^l^^tfelC^LfcS^I 1 a(Dtt\Z 

mtSLLTmntto&tetiizjLV v=jv*^ / mfa 
X75fsj) ez«tteai^«/<*»i 1 f. i i fSM 

L. IO. CH^<Dffi/<^SJ1 1 f. 1 1 f ^S^^fS] 
{ZS§3 : 1 CDtt^^BS7K¥ftfflt^xy ^ h 1 1 g. 11 



(7) 
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g (::<*: y±TfC#SJLT. ±fflS<D!Bl «R/**ffl1 1 

f 1, 11 f itT«©*2tt/<*Bl 1 f 2. 11 f 

[0045] titz. ±m<om 1 tt/<*fiin 1 f 1. n 
f 1 0)rtfl!ja>±ffiir(i % ±ffliJ(D^V K0fl»l 1 f 1 1 . 

1 i f i i *< "/v^tr i ic. 11 c^Bgf^-^ 

£X*MtfL£*lXl*Zk&\Z. Clfi/^111 1 f 1. 1 
1 f i<0i35ffilffllc. ±{|ij(DV / : tl 1 f 1 2 . f 1 2**-t 

(iixdaw Kcasp 1 1 f 1 1 . 1 1 f i 1 tmm-m^x 

KmZHTl^o ±&kftmmz % T<H(D»2fi/\^fflJ 

1 1 f 2. 1 1 f 2 COP^ffiijCOlFSalci*. TftWtf'C KM 
S!1 1 f 21. 1 1 f 21 tfB^Lttl* "/\^#" (DM 

(lie. 11c) ttifel5\-m£X*i&l&£*lTl*Z>t#: 

IC. »2fi/^*SP1 1 f 2. 1 1 f 2<affiOTlZ % TfflJ 
(DVjfl 1 f 2 2. f 2 2* < "F{Ma>#-f' KDflffil 1 f 

2 1. 11*21 £B§^-iii£T*ff2j££*tTl^o * 
LT\ _h{PJj(D"»tX^>V3 >9>f^9 a. 9 a (Djfct&m 
*±fldO)*V KPflMl 1 f i i . f i 1 \zmm LXt(D 
%^±M<DVm f 12. 1 1 1 2W***&*K 
TffiKD-tf-X'Ov a >9^^9 b. 9 b<Z)fftMSffi!l£Tffil 
<D*V KMffl 1 1 f 21. 1 1 f 21 (cgjfLT^CDft 
iSS-TdiJCOV* 1 1 f 2 2. 1 1 f 2 2 \ztfkft& AjX I* 

Z> o 

[0 0 4 6] ±ffi|CD#-f KPflSPl 1 f 1 1 . 11 

f 1 i&tf±fl<DVft1 1 f 12. 1 1 f 12^ i6 
[U 8 IC^ Lf- piaaJ 4 (DH'frG ^ilo T U>X7fx;U 
^6C7)±S<!:B§^^T^@Gm<hCDr a 1<Dr0lPiK t fi. TWJ 

kddsj 1 1 f 2 i . 1 1 f 21 &ifTM<D vm 1 

1 f 22. 1 1 f 2 2 ®Gm<t(Dr B 1(DrBlPiK 2 cfc y 

(7>-tf"X^>V3 >r?^V9 a. 9 aSr/TillJCD-^X'O 
V3V7^-V9b. 9bl*. ±fB®Gm|Z*f LT±T3E 

[0 0 4 7] Ca)«2SIJfi«7?t. i£lZ±ffii]<7)-*X'<> 
va>9^9a, 9 a Til!JCD-9-X^>V3 
,^9b, 9 b<t$±fBSGm|C^LTJ:T^>Pt«i|CLcfc 

oklrJMt* ±MkTmkO)fflmK = K i + K 2 I*2E« 
< ^otL$t\ ^Tl!)aJ4CD^A<^^^lc^^ 

&?<nx. mmfemzkAsk'tti^tztb^ ztizmif&tz 

6b\Z^ ±I(D^X^>y3>9>f^9a. 9 a t . TfflS 
OTX^>va>9^t9b. 9 b «h ^±Tl^t'fi 

4 a < -y- x x > v 3 > 7 -v 9 i z y ^ ^ f c £j# r* ^ cfc 

5lzLTl^ 0 

[0 0 4 8] £2 3gJfeffl<D£0£tt£Drttffl4£ 

^LW'Ova >rM J r9&tf-*X'<>:>3 >^ 

— XI 1 BCDI&tfMZOlxT. i8 (A) - (C) Zmi* 

xmw*z> 0 

[0049] ZZ-CI*. ^K>y 3 >K-X1 1 BIZ 



SltfcSBL S2S/^SP (1 1 f 1. 1 1 f 1) . 

(1 1 f 2. 1 1 f 2) ^ oTiftpP 4 <7) Jt'fr G J: y ±{RlJ 

(D-tJ-X'Ova X 1 1 B<£>m 1 1 1 

f 1, 1 1 f pJ»§P4(Dm^G^yT{llJ<D-9-X^ 
>V3 >^<— X 1 1 BCOmi . I2(fi/\'W ( 1 1 

f 1 . 1 1 f 1 ) . ( 1 1 f 2. 1 1 f 2> t\Zftl+ 
X. pT»fflJ4<DaiC>G$a^LT±fl!ji:Tffl-ertJ»*ir 
SSE*4ci:lZcfey±ffl!ja)*l tt/<*ffll 1 f 1 . 11 

f iO)/<*S3R*«<SSt4-*, T«0>»1. m2 

( 1 i f i . 1 1 f 1 ) . ( 1 1 f 2. 1 1 f 

2) ©/<*K*Stt&**<SSLTl*«. 
[0 0 5 0] CtLlZcfcy. S2*16«lT?t,. Rintfl 
<t[Hj^(r. DjS)ffl54(Dm/DG ( = ®Gm) ^blt, 
X^>V3 >r7Y^9<7)®GmlC^-r^_ti|lJ(7)rBlPiK -| 
<h ~F4i]<DfiHPH K 2 £ (DiSLMz foi^T* ^X'O > 3 > 
^— X 1 1 BlCfStttclg 1 , *2ft/<*» 1 1 f 1 . 1 
1 f 2^ ^m^4<r>m>bG ( = @Gm) cty±filJ<hT 

l^£ 0 ftoT. ±®]<D^X^>V3 ^9 a , 9a 

^Biag|S4(Dli^G cfc y_tiy(7>+l-X^>V3 X 1 

1 b<d»i «/<*ffli 1 f 1 tzmwLt- v=jv*is? 

>r7-<-V9 b. 9 b £ plffil^CDm'kGj: yT^JcD^X 

^>>3>^<— X 1 1 B <Z)f£ 1 . l2fe/\^ 1 1 

f i. 1 1 f zt^mnx^tz v^v*^V*fa<nw&\z 
frfr&=E— * > hcfcy t;*£fcy . pj»aj4(o»iDG$ 

[00 5 1 ] C(D*SS. mi *«5«i:H«fw. ^ffl^t> 

■^x^>va>^-xi 1BI:I1. S2fi/\ # *B1 1 
f 1 . 1 1 f 2£Wil+tzZk\z&V . Jt8iL/>X5(DT 

y. m2HS6^(7)5t^6*it o ^^7^^Mi B(D»^b 

[0 0 5 2] 

[^Hjoaj^] la^Pi^Lfc^^B^lrfSt^^^Mt 0 ^ 

X^lz3£^Lfc-9-X'<>v3 X(7>±Tlz@^-ri> 
<t^lz. ±^CD-9-X^<>i>3 •VtT^O-tl-X'O 

>3 v^-f^db ^pIiDSiJ(7>S4>^*a>lc±T^^lz^ 

-<< . -^X^>f>3 ^s<—*\ZaJW}%V<Dm&lZZILX± 
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T?5 \Z&± tf £ ^ - £ f£ ifi L T Wi It 6 C t *>< oI«g <t 
[11] ^BJ[C^t5^miHJ£^J(D^Wt 0 ^^7^ 

**»tr^^7^^at«**Lfc™ia. £<!®i, & 

[13] ^l:it)^SiHMJM^t°7^77 

[14] (A) ~ (C) I4B1. 12|CtfL^^X^> 

[is] (a) - (o it*s&9i\zmt>&mi mmm<D 

Itffc^o 

[16] (a) - (o \t*&mz{&t>z>m2mmm<D 



®lT?fc£ 0 

[17] (A) - (C) 1416 |C7FL^+h^^>V3 > 
[18] (A) ~ (C) l***MIC«^**2HJfi«a> 

lT*fc£ 0 

[19] ft*(Dft¥W f 7 ^ 7 7 ?81S »» L t i L 
[110] (A), (B) tttt3fe(D«¥nbfry^7^^ 

1 A-mi *ts«M¥«e'^7 7?ai, 1 b-s 

2HMlMfWt e 7^77^1, 2-"<— 4 
-•pTiSSP. 5— *MSlU>X* 7— . 9 a. 9 
a— ±*|(D1#"X'0*>3 l/^-f-W 9 b, 9 b— TfliJtf) 
W»a>9-f^ 1 1 A-$1 Slt6ffl<D-9-x^> 
va 1 1 d-Sii/^S, 1 1 e-S2fi 

1 1 B-- m2HS£0lj(7)^X^>i>3 >^<— X. 
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